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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The centrifugal compressor with a diffuser characterized by coming to prepare the 
bypass passage which forms a bypass. hole in the wall surface boundary-layer-separation section 
of the centrifugal compressor equipped with the diffuser, and opens this bypass hole and the low 
pressure section of a compressor suction side for free passage. 

[Claim 2] The centrifugal compressor with a diffuser according to claim 1 which constitutes said 
diffuser from a battledore-and-shuttlecock diffuser, makes said wall surface boundaryHayer- 
separation section the throat section of a diffuser, and is characterized by coming to form a 
bypass hole in this throat section. 

[Claim 3] The centrifugal compressor with a diffuser according to claim 1 or 2 characterized by 
making the low pressure section of the suction side of said compressor into the low pressure 
section of an impeller, or the sink passage to an impeller. 

[Claim 4] The centrifugal compressor with a diffuser according to claim 1 to 3 characterized by 
constituting said bypass hole from the set section which opens the regions of back of two or 
more minor diameter holes and the minor diameter hole of these plurality for free passage. 
[Claim 5] The centrifugal compressor with a diffuser according to claim 2 to 4 characterized by 
making the gross area of the bypass hole of the throat section of said diffuser into 20% or less of 
the total entry width of face of the throat section. 

[Claim 6] The centrifugal compressor with a diffuser according to claim 1 to 5 characterized by 
preparing the flow rate control means which controls a bypass flow rate in said bypass passage. 
[Claim 7] The centrifugal compressor with a diffuser according to claim 1 to 6 characterized by 
changing the throat area ratio of the bypass passage connection to the low pressure section of 
the suction side of said bypass hole and said compressor, and controlling a flow rate. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About amelioration of the centrifugal compressor equipped with the 
diffuser, this invention opens the wall surface boundaryHayer-separation sections, such as the 
throat section of a diffuser, the low pressure section of the impeller of a compressor suction 
side, etc. for free passage in bypass passage, and aims at an improvement of flow 
characteristics. 
[0002] 

[Description of the Prior Art] In the centrifugal compressor used for a gas turbine, a 
turbocharger, etc., as the diffuser is used in order to aim at improvement in effectiveness, for 
example, shown in drawing 6 (a), an impeller 2 is supported pivotable in the compressor housing 
1, a centrifugal force is given to the air which drew in from the air inlet of the compressor 
housing 1 by the impeller 2. and in a diffuser 3 and the scrolling section which is not illustrated, 
the kinetic energy is changed into pressure energy, and is sent out 

[0003] Thus, although there are a thing with a wing 4 and a thing without a wing and use in the 
comparatively large flow rate range is possible in a vaneless diffuser as kinetic energy is shown 
in the diffuser 3 changed into pressure energy at drawing_6 (b), the effectiveness and 
improvement in a compression ratio are small compared with a vaned diffuser (BENDO diffuser). 
[0004] Then, changing throat area using the adjustable diffuser which made the vane of a 
battledore-and-shuttlecock difHiser adjustable structure, and improving flow characteristics is 
performed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when an adjustable diffuser is used, the 
clearance for moving a vane is required between a vane and housing of a fixed side, loss arises 
by the secondary flow of this clearance part, or the flow separation (exfoliation of a wall surface 
boundary layer) by change of an angle of attack etc. occurs, and there are problems, such as 
causing degradation other than a design point. 

[0006] Moreover, there is a problem which exfoliation of the local boundary layer of flow 
produces also in a vaneless diffuser. 

[0007] This invention was not made in view of the technical problem of this conventional 
technique, and it tends to offer the centrifugal compressor with a diffuser which can also 
improve the flow characteristics of a vaneless diffuser while it can improve flow characteristics, 
without changing a configuration, attachment structure, etc. of a vane of a battledore-and- 
shuttlecock diffuser. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is 
characterized by the centrifugal compressor with a diffuser of this invention according to claim 1 
coming to prepare the bypass passage which forms a bypass hole in the wall surface boundary- 
layer-separation section of the centrifugal compressor equipped with the diffuser. and opens this 
bypass hole and the low pressure section of a compressor suction side for free passage. 
[0009] He is trying for a compressor suction side to make it bypass by the bypass hole and 
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bypass, passage, exfoliation of a boundary layer is prevented, an engine-performance 
improvement is aimed at, and the flow characteristics of preventing a surging are made to 
improve according to this invention. 

[0010] Moreover, in addition to a configuration according to claim 1. the centrifugal compressor 
with a diffuser of this invention according to claim 2 constitutes said diffuser from a battledore- 
and-shuttlecock diffuser, makes said wall surface boundary-layer-separation section the throat 
section of a diffuser, and is characterized by coming to form a bypass hole in this throat section. 

[001 1] He is trying to secure the flow rate which flows a diffuser part as is made to bypass, even 
if it makes the amount of discharge flow of a compressor small by the bypass hole and bypass 
passage, and the flow characteristics of preventing a surging are made to improve according to 
this invention. 

[0012] Moreover, in addition to a configuration according to claim 1 or 2, the centrifugal 
compressor with a diffuser of this invention according to claim 3 is characterized by making the 
low pressure section of the suction side of said compressor into the low pressure section of an 
impeller, or the sink passage to an impeller. 

[0013] It can be made to bypass effectively using the sink negative pressure of the low pressure 

section of an impeller, or the sink passage to an impeller, and the flow characteristics of 

preventing a surging certainly are made to improve according to this invention. 

[0014] Furthermore, the centrifugal compressor with a diffuser of this invention according to 

claim 4 is characterized by constituting said bypass hole from the set section which opens the 

regions of back of two or more minor diameter holes and the minor diameter hole of these 

plurality for free passage in addition to a configuration according to claim 1 to 3. 

[0015] Use a bypass hole as two or more holes, and he is trying to open regions of back for free 

passage in the set section, he prevents turbulence of the flow by the bypass hole as much as 

possible, and is trying to prevent degradation according to this invention. 

[0016] Moreover, In addition to a configuration according to claim 2 to 4, the centrifugal 

compressor with a diffuser of this invention according to claim 5 is characterized by making the 

gross area of the bypass hole of the throat section of said diffuser into 20% or less of the total 

entry width of face of the throat section. 

[001 7] He is trying to restrict the gross area of a bypass hole to 20% or less of the total entry 
width of face of the throat section, and the degradation by the bypass hole or bypass passage is 
stopped within 1%, and he is trying to improve flow characteristics according to this invention, 
securing the engine performance. 

[0018] Furthermore, the centrifugal compressor with a diffuser of this invention according to 

claim 6 is characterized by preparing the flow rate control means which controls a bypass flow 

rate in said bypass passage in addition to a configuration according to claim 1 to 5. 

[0019] According to this invention, by the flow rate control means, a bypass flow rate can be 

changed now and it can operate now efficiently corresponding to operation, an operation 

rotational frequency, etc. according to the required amount of discharge flow. 

[0020] Moreover, the centrifugal compressor with a diffuser of this invention according to claim 7 

is characterized by in addition to a configuration according to claim 1 to 6, changing the throat 

area ratio of the bypass passage connection to the low pressure section of the suction side of 

said bypass hole and said compressor, and controlling a flow rate. 

[0021] According to this invention, by choosing the area ratio of orifice appropriately, a bypass 
flow rate can be set up now and required flow characteristics can be acquired now. 
[0022] Here, the wall surface boundary-layer-separation section of a centrifugal compressor can 
mean the part which flow separation produces in the suction side of a centrifugal compressor, 
for example, the throat section of a diffuser can be raised. 

[0023] Furthermore, the throat section of a diffuser means a part with the smallest distance with 
the adjoining vane. 

[0024] Moreover, the upstream of the^ sink passage to the part and impeller which the part which 
the low pressure section of a compressor suction side is a fluid's of compressor suction side, it 
absorbs, and negative pressure arises, and serves as low voltage force is said to, for example. 
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the periphery of an impeller counters can be raised. 

[0025] Furthermore, if it says expressing the gross area of the bypass hole of the throat section 
of a diffuser with a numeric value as it is, and making it 20% or less, although it is not the yalue 
of a non-dimension in the gross area of a bypass hole, and the ratio of the total entry width of 
face of the throat section in 20% or less of the total entry width of face of the throat section and 
it is made larger than this, since original degradation is caused, it will be set as threshold value. 
[0026] Moreover, a flow rate control means can mean what can carry out acUustment control of 
the flow rate, and a bulb etc. can be used. 

[0027] Furthermore, a bypass hole and the area ratio of orifice of the bypass passage connection 
to the low pressure section of said impeller say the ratio of the magnitude of a bypass hole, and 
the area of the attachment section by the side of the impeller of bypass passage, and it enables 
it to control a flow rate by this. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained to a detail based on a drawing. It is the front view with which drawing J_ started the 
gestalt of 1 operation of the centrifugal compressor with a diffuser of this invention, (a) 
extracted the sectional view of the principal part and (b) extracted the battledore-and- 
shuttlecock diffuser part. 

[0029] The diffuser 13 arranged at the compressor housing 11 by the side of the appearance of 
the impeller 1 2 of the compressor supported by the compressor housing 1 1 pivotable is 
constituted from this centrifugal compressor 10 with a diffuser by the adjustable diffuser of 
battledore and shuttlecock, it can have the adjustable device which is not illustrated and wing 
(vane) 13a can be moved now. 

[0030] The bypass hole 15 is formed in the smallest, the throat section 14 of the adjustable 
diffuser 13 of this battledore and shuttlecock, i.e., the distance between adjoining wing 13a, part 
at the mainstream direction and mainstream perpendicular of a fluid of a centrifugal compressor, 
and a mainstream part can be branched now from the bypass hole 1 5. And this bypass hole 1 5 is 
made to open the end section for free passage, the bypass passage 1 6 is connected, and it has 
connected with the compressor housing 11 of the impeller 12 whose other end is the low 
pressure section of a compressor suction side, and the entry section 1 7 which counters. 
[0031] Therefore, some fluids (for example, air etc.) with which energy was added by the impeller 
1 2 will be bled in the throat section 1 4 of the acljustable diffuser 1 3. recycling will be returned 
and carried out to the entry section 1 7 of an impeller 1 2, and only the part of the fluid flow rate 
breathed out through a diffuser 13 to the flow rate which flows an impeller 12 of a bleeding flow 
rate which flows the bypass passage 16 from the bypass hole 15 decreases. While being able to 
decrease the flow rate made to breathe out from a compressor, this securing the flow rate which 
flows an impeller 12, the throat section 14 of a diffuser 13 is a big factor which determines the 
flow rate limitation of a centrifugal compressor, and can improve the surging produced with a 
diffuser 13. and the flow rate limitation of a choke by bleeding from this part. 
[0032] What is necessary is it to be effective that the improvement effect of flow characteristics 
forms in the most remarkable part as for the bypass hole 1 5 formed for an improvement of such 
flow characteristics, for example, to choose any one place based on an experimental result etc. 
among three places, three bypass holes 15-1 of the throat section 14 of a diffuser 13, 15-2. and 
15-3, and just to make it form it, as shown in drawing 1 (b). 

[0033] Next, drawing 2 explains the case where much more flow characteristics are considered 
as improvement use with a centrifugal compressor with a diffuser. 

[0034] In this centrifugal compressor 10 with a diffuser, if two or more bypass holes 15 (the 
example of illustration five pieces) constitute the bypass hole 15 formed for an improvement of 
flow characteristics compared with the case where forming so that the mainstream from an 
impeller 12 may not be disturbed constitutes with one big hole desirably as shown in dr awin g 2 , 
it can lessen mainstream turbulence and can make degradation the minimum. 
[0035] And what is necessary is to be referred to as set section 1 5a which forms a crevice in 
the compressor housing 1 1 used as the regions of back of the bypass hole 15, and opens each 
bypass hole 1 5 for free passage, and just to make it connect the end of the bypass passage 1 6 
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to this set section 15a, in constituting the bypass hole 15 from plurality. 
[0036] Moreover, the other end of the bypass passage 16 which connected the end to set 
section 15a which opens the bypass hole 15 for free passage As it changes when open for free 
passage into the periphery section of the impeller 12 of a compressor, and compressor housing 
1 1 part which counters, as drawing 1 explained, and shown in drawing 2 You may make it connect 
with the upstream of the sink passage 20 to an impeller 12, and it can absorb also in this case, 
and can be made to bypass effectively with the inhalation negative pressure of passage 20. 
[0037] Furthermore, while flow characteristics, such as a surging critical discharge, change, the 
effectiveness of the whole centrifugal compressor also changes with the numbers and the gross 
areas of the bypass hole 1 5 in the case of constituting the bypass hole 1 5 from plurality in this 
way. 

[0038] Then, as a bypass hole 15, as shown in drawing 2 (b). every five holes [ a total of 20 ] per 
place were opened in the four throat sections 14 of circumferencial direction regular intervals, 
and it experimented in the performance characteristics changed and formed so that the gross 
area might become 15% and 30% to the width efface B of the throat section 14. DrawingJI and 
drawing 4 showed the result, an axis of ordinate is a pressure ratio in a mass flow rate, drawing 3 
changes [ axis of abscissa ] the rotational frequency N of a compressor with 40% of a design 
rotational frequency, 50%, 70%, and 80%, and drawing 4 is an effectiveness ratio when an axis of 
abscissa sets to 1 00 the case where an axis of ordinate sets bleeding surface ratio to 0, by 
bleeding surface ratio (when steam extraction is not performed). 

[0039] Although it turns out that the surging critical discharge of a compressor can be made 
small by increasing bleeding area from dxawing^S so that clearly from these experiments, it turns 
out that the fall of the effectiveness ratio of a compressor is caused from drawing 4 by increase 
of bleeding surface ratio by one side. 

[0040] Therefore, in order to suppress decline in a compressor efficiency within 1%, it can stop 
within limits which can permit degradation, improving flow characteristics, such as a surging limit, 
by carrying out like this that what is necessary is just to make the gross area of the bypass hole 

15 20% or less to the width of face B of the throat section .14. 

[0041] Furthermore, to be shown in drawing 2 and drawing 4 , the bulb 18 and control device 19 
as a flow rate control means are infixed in the bypass passage 1 6 which opens the upstream of 
the sink passage 20 of the bypass hole 15 and an impeller 12, or the entry section 17 of the 
periphery of an impeller 12 for free passage, and the flow rate bled from the bypass hole 15 is 
controlled by this invention by opening adjustment of the bulb 18 by the control device 19. 
[0042] It becomes possible to operate by this, without starting a surging etc. also at the time of 
starting of a gas turbine by opening the bulb 18 by the low-speed side, when a bleeding flow rate 
can be changed, for example, the engine speed of a centrifugal compressor is changed, even if 
bleeding area is fixed, and operating, and making it close by the high-speed side with the 
magnitude of the bypass hole 15. 

[0043] Moreover, as the gross area of the bypass hole 15 of the throat section 14 of a diffuser 
1 3 is absorbed, it considers as half [ of the cross section of passage 20 or the bypass passage 

16 of the entry section 17 of an impeller 12 ] and the area ratio of orifice is set to one half by 
such surface ratio, while being made to perform steam extraction smoothly, effect on the 
mainstream by the bypass hole 1 5 is lessened. 

[0044] In addition, by rationalizing this area ratio of orifice, when the engine speed of a 
centrifugal compressor changes, a bleeding flow rate required to operate [ for a surging to arise, 
and ] so that there may be nothing can also be obtained. 

[0045] As mentioned above, according to these invention, the throat section 14 of the adjustable 
diffuser 1 3 of battledore and shuttlecock is a big factor which determines the flow rate limitation 
of a centrifugal compressor, and can improve the flow characteristics of the surging which bleeds 
from the bypass hole 1 5 formed in this part, and he is trying to return to the low pressure 
sections, such as the entry section 17 of an impeller 12. and is produced with a diffuser. or a 
choke. 

[0046] Moreover, the flow of the entry section 1 7 of an impeller 1 2 can be changed by the flow 
bled from the diffuser 13 by which the pressure up was carried out by the impeller 12, flow 
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characteristics are improved by this, and improvement in a surging limit etc. is performed. 
[0047] Furthermore, structure is [ that what is necessary is just to form the bypass hole 15 and 
the bypass passage 16, without changing a configuration, attachment structure, etc. of a vane of 
a diffuser at all ] also easy. 

[0048] In addition, although the gestalt of the above-mentioned operation explained the case of 
the centrifugal compressor equipped with the battledore-and-shuttlecock acjjustable diffuser as 
a centrifugal compressor with a diffuser to the example, it is applicable similarly [ the case of a 
diffuser with a stationary vane, or in the case of a vaneless diffuser ], and exfoliation of the 
boundary layer of flow can be prevented, surging generating can be controlled, and expansion of 
a stable actuation region can be aimed at. 

[0049] Moreover, it forms in the part which not only the throat section of a diffuser but local 
flow separation produces, and this invention can be applied to control of exfoliation, or the. 
formation location of a bypass hole can also apply to a vaneless diffuser etc. (diaphragm 
configuration etc.). 
[0050] 

[Effect of the Invention] As mentioned above, since it was made for a compressor suction side 
to make It bypass by the bypass hole and bypass passage as concretely explained with the 
gestalt of operation according to the centrifugal compressor with a diffuser of this invention 
according to claim 1. exfoliation of a boundary layer can be prevented, an engine-performance 
improvement can be aimed at, and the flow characteristics of preventing a surging can be 
improved. 

[0051] Furthermore, structure is [ that what is necessary is just to form a bypass hole and 
bypass passage, without changing a configuration, attachment structure, etc. of a vane of a 
diffuser at all ] also easy. 

[0052] Moreover, since it was made to make it bypass according to the centrifugal compressor 
with a diffuser of this invention according to claim 2 even if it made the amount of discharge flow 
of a compressor small by the bypass hole and bypass passage, the flow rate which flows a 
diffuser part can be secured and the flow characteristics of preventing a surging can be 
improved. 

[0053] Furthermore, according to the centrifugal compressor with a diffuser of this invention 
according to claim 3, since the low pressure section of the suction side of a compressor was 
made into the low pressure section of an impeller, or the sink passage to an impeller, it can be 
made to be able to bypass effectively using the sink negative pressure of the low pressure 
section of an impeller, or the sink passage to an inripeller, and the flow characteristics of 
preventing a surging certainly can be improved. 

[0054] Moreover, since according to the centrifugal compressor with a diffuser of this invention 
according to claim 4 a bypass hole is used as two or more holes and regions of back were 
opened for free passage in the set section, turbulence of the flow by the bypass hole can be 
prevented as much as possible, and degradation can be prevented. 

[0055] Furthermore, since the gross area of a bypass hole was restricted to 20% or less, the 
degradation by the bypass hole or bypass passage is stopped within 1%, and flow characteristics 
are improvable [ securing the engine performance ] according to the centrifugal compressor with 
a diffuser of this invention according to claim 5. 

[0056] Moreover, since the flow rate control means which controls a bypass flow rate was 
prepared in bypass passage according to the centrifugal compressor with a diffuser of this 
invention according to claim 6, by the flow rate control means, a bypass flow rate can be 
changed and it can operate efflciently corresponding to operation, an operation rotational 
frequency, etc. according to the required amount of discharge flow. 
[0057] Furthermore, since according to the centrifugal compressor with a diffuser of this 
invention according to claim 7 the bypass hole of the throat section of a diffuser and the area 
ratio of orifice of the bypass passage connection to the low pressure section of said impeller are 
changed and the flow rate was controlled, by choosing the area ratio of orifice appropriately, a 
bypass flow rate can be set up now and required flow characteristics can be acquired. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated 



TECHNICAL FIELD 



[Field of the Invention] About amelioration of the centrifugal compressor equipped with the 
diffuser. this invention opens the wall surface boundaryHayer-separation sections, such as the 
throat section of a diffuser, the low pressure section of the impeller of a compressor suction 
side, etc. for free passage In bypass passage, and aims at an improvement of flow 
characteristics. 
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PRIOR ART 



[Description of the Prior Art] In the centrifugal compressor used for a gas turbine, a 
turbocharger, etc., as the diffuser is used in order to aim at improvement in effectiveness, for 
example, shown in drawing 6 (a), an impeller 2 is supported pivotable in the compressor housing 
1. a centrifugal force is given to the air which drew in from the air inlet of the compressor 
housing 1 by the impeller 2, and in a diffuser 3 and the scrolling section which is not illustrated, 
the kinetic energy is changed into pressure energy, and is sent out. . 

[0003] Thus, although there are a thing with a wing 4 and a thing without a wing and use in the 
comparatively large flow rate range is possible in a vaneless diffuser as kinetic energy is shown 
in the diffuser 3 changed into pressure energy at drayving_6 (b), the effectiveness and 
improvement in a compression ratio are small compared with a vaned diffuser (BENDO diffuser). 
[0004] Then, changing throat area using the adjustable diffuser which made the vane of a 
battledore-and~shuttlecock diffuser adjustable structure, and improving flow characteristics is 
performed. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, since it was made for a compressor suction side 
to mal<e it bypass by the bypass hole and bypass passage as concretely explained with the 
gestalt of operation according to the centrifugal compressor with a difFuser of this invention 
according to claim 1, exfoliation of a boundary layer can be prevented, an engine-performance 
improvement can be aimed at, and the flow characteristics of preventing a surging can be 
improved. 

[0051] Furthermore, structure is [ that what is necessary is just to form a bypass hole and 
bypass passage, without changing a configuration, attachment structure, etc. of a vane of a 
diffliser at all ] also easy. 

[0052] Moreover, since it was made to make it bypass according to the centrifugal compressor 
with a diffuser of this invention according to claim 2 even if it made the amount of discharge flow 
of a compressor small, by the bypass hole and bypass passage, the flow rate which flows a 
diffuser part can be secured and the flow characteristics of preventing a surging can be 
improved. 

[0053] Furthermore, according to the centrifugal compressor with a diffuser of this invention 
according to claim 3, since the low pressure section of the suction side of a compressor was 
made into the low pressure section of an impeller, or the sink passage to an impeller, it can be 
made to be able to bypass effectively using the sink negative pressure of the low pressure 
section of an impeller, or the sink passage to an impeller, and the flow characteristics of 
preventing a surging certainly can be improved. 

[0054] Moreover, since according to the centrifugal compressor with a diffuser of this invention 
according to claim 4 a bypass hole is used as two or more holes and regions of back were 
opened for fi^ee passage in the set section, turbulence of the flow by the bypass hole can be 
prevented as much as possible, and degradation can be prevented. 

[0055] Furthermore, since the gross area of a bypass hole was restricted to 20% or less, the 
degradation by the bypass hole or bypass passage is stopped within 1%, and flow characteristics 
are improvable [ securing the engine performance ] according to the centriftigal compressor with 
a diffuser of this invention according to claim 5. 

[0056] Moreover, since the flow rate control means which controls a bypass flow rate was 
prepared in bypass passage according to the centrifugal compressor with a diffuser of this 
invention according to claim 6, by the flow rate control means, a bypass flow rate can be 
changed and it can operate efficiently corresponding to operation, an operation rotational 
frequency, etc. according to the required amount of discharge flow. 
[0057] Furthermore, since according to the centrifugal compressor with a diffuser of this 
invention according to claim 7 the bypass hole of the throat section of a diffuser and the area 
ratio of orifice of the bypass passage connection to the low pressure section of said impeller are 
changed and the flow rate was controlled, by choosing the area ratio of orifice appropriately, a 
bypass flow rate can be set up now and required flow characteristics can be acquired. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when an actjustable diffuser is used, the 
clearance for moving a vane is required between a vane and housing of a fixed side, loss arises 
by the secondary flow of this clearance part or the flow separation (exfoliation of a wall surface 
boundary layer) by change of an angle of attack etc. occurs, and there are problems, such as 
causing degradation other than a design point. 

[0006] Moreover, there is a problem which exfoliation of the local boundary layer of flow 
produces also in a vaneless difFuser. 

[0007] This invention was not made in view of the technical problem of this conventional 
technique, and it tends to offer the centrifugal compressor with a diffuser which can also 
improve the flow characteristics of a vaneless diffuser while it can improve flow characteristics, 
without changing a configuration, attachment structure, etc. of a vane of a battledore-and- 
shuttlecock diffuser. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/03/02 



1/4 K—iy 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is 
characterized by the centrifugal compressor with a diffuser of this invention according to claim 1 
coming to prepare the bypass passage which forms a bypass hole in the wall surface boundary- 
layer-separation section of the centrifugal compressor equipped with the diffuser, and opens this 
bypass hole and the low pressure section of a compressor suction side for free passage. 
[0009] He is trying for a compressor suction side to mal^e it bypass by the bypass hole and 
bypass passage, exfoliation of a boundary layer is prevented, an engine-performance 
improvement is aimed at, and the flow characteristics of preventing a surging are made to 
improve according to this invention. 

[0010] Moreover, in addition to a configuration according to claim 1, the centrifugal compressor 
with a diffuser of this invention according to claim 2 constitutes said diffuser from a battledore- 
and-shuttlecock diffuser. makes said wall surface boundary-layer-separation section the throat 
section of a diffuser, and is characterized by coming to form a bypass hole in this throat section. 

[001 1] He is trying to secure the flow rate which flows a diffuser part as is made to bypass, even 
if it makes the amount of discharge flow of a compressor small by the bypass hole and bypass 
passage, and the flow characteristics of preventing a surging are made to improve according to 
this invention. 

[0012] Moreover, in addition to a configuration according to claim 1 or 2, the centrifugal 
compressor with a diffuser of this invention according to claim 3 is characterized by making the 
low pressure section of the suction side of said compressor into the low pressure section of an 
impeller, or the sink passage to an impeller. 

[0013] It can be made to bypass effectively using the sink negative pressure of the low pressure 

section of an impeller, or the sink passage to an impeller, and the flow characteristics of 

preventing a surging certainly are made to improve according to this invention. 

[0014] Furthermore, the centrifugal compressor with a diffuser of this invention according to 

claim 4 is characterized by constituting said bypass hole from the set section which opens the 

regions of back of two or more minor diameter holes and the minor diameter hole of these 

plurality for free passage in addition to a configuration according to claim 1 to 3. 

[0015] Use a bypass hole as two or more holes, and he is trying to open regions of back for free 

passage in the set section, he prevents turbulence of the flow by the bypass hole as much as 

possible, and is trying to prevent degradation according to this invention. 

[0016] Moreover, in addition to a configuration according to claim 2 to 4, the centrifugal 

compressor with a diffuser of this invention according to claim 5 is characterized by making the 

gross area of the bypass hole of the throat section of said diffuser into 20% or less of the total 

entry width of face of the throat section. 

[0017] He is trying to restrict the gross area of a bypass hole to 20% or less of the total entry 
width of face of the throat section, and the degradation by the bypass hole or bypass passage is 
stopped within 1%, and he is trying to improve flow characteristics according to this invention, 
securing the engine performance. 

[0018] Furthermore, the centrifugal compressor with a diffuser of this invention according to 
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claim 6 is characterized by preparing the flow rate control means which controls a bypass flow . 

rate in said bypass passage in addition to a configuration according to claim 1 to 5. 

[0019] According to this invention, by the flow rate control means, a bypass flow rate can be 

changed now and it can operate now efficiently corresponding to operation, an operation 

rotational frequency, etc. according to the required amount of discharge flow. 

[0020] Moreover, the centrifugal compressor with a diffuser of this invention according to claim 7 

is characterized by in addition to a configuration according to claim 1 to 6, changing the throat 

area ratio of the bypass passage connection to the low pressure section of the suction side of 

said bypass hole and said compressor, and controlling a flow rate. 

[0021] According to this invention, by choosing the area ratio of orifice appropriately, a bypass 
flow rate can be set up now and required flow characteristics can be acquired now. 
[0022] Here, the wall surface boundary-layer-separation section of a centrifugal compressor can 
mean the part which flow separation produces in the suction side of a centrifugal compressor, 
for example, the throat section of a diffuser can be raised. 

[0023] Furthermore, the throat section of a diffuser means a part with the smallest distance with 
the adjoining vane. 

[0024] Moreover, the upstream of the sink passage to the part and impeller which the part which 
the low pressure section of a compressor suction side is a fluid's of compressor suction side, it 
absorbs, and negative pressure arises, and serves as low voltage force is said to, for example, 
the periphery of an impeller counters can be raised. 

[0025] Furthermore, if it says expressing the gross area of the bypass hole of the throat section 
of a diffuser with a numeric value as it is. and making it 20% or less, although it is not the value 
of a non-dimension in the gross area of a bypass hole, and the ratio of the total entry width of 
face of the throat section in 20% or less of the total entry width efface of the throat section and 
it is made larger than this, since original degradation is caused, it will be set as threshold value. 
[0026] Moreover, a flow rate control means can mean what can carry out adjustment control of 
the flow rate, and a bulb etc. can be used. 

[0027] Furthermore, a bypass hole and the area ratio of orifice of the bypass passage connection 
to the low pressure section of said impeller say the ratio of the magnitude of a bypass hole, and 
the area of the attachment section by the side of the impeller of bypass passage, and it enables 
it to control a fiow rate by this. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained to a detail based on a drawing. It is the front view with which drajyingj started the 
gestalt of 1 operation of the centrifugal compressor with a diffuser of this invention, (a) 
extracted the sectional view of the principal part and (b) extracted the battledore-and- 
shuttlecock difHiser part. 

[0029] The diffuser 13 arranged at the compressor housing 11 by the side of the appearance of 
the impeller 12 of the compressor supported by the compressor housing 11 pivotable is 
constituted from this centrifugal compressor 10 with a diffuser by the adjustable diffuser of 
battledore and shuttlecock, it can have the acUustable device which is not illustrated and wing 
(vane) 1 3a can be moved now. 

[0030] The bypass hole 15 is formed in the smallest, the throat section 14 of the adjustable 
diffuser 13 of this battledore and shuttlecock, i.e., the distance between 'adjoining wing 13a, part 
at the mainstream direction and mainstream perpendicular of a fluid of a centrifugal compressor, 
and a mainstream part can be branched. now from the bypass hole 15. And this bypass hole 15 is 
made to open the end section for free passage, the bypass passage 16 is connected, and it has 
connected with the compressor housing 11 of the impeller 12 whose other end is the low 
pressure section of a compressor suction side, and the entry section 1 7 which counters. 
[0031] Therefore, some fluids (for example, air etc.) with which energy was added by the impeller 
12 will be bled in the throat section 14 of the adjustable diffuser 13, recycling will be returned 
and carried out to the entry section 1 7 of an impeller 12, and only the part of the fluid flow rate 
breathed out through a diffuser 13 to the flow rate which flows an impeller 12 of a bleeding flow 
rate which flows the bypass passage 16 from the bypass hole 15 decreases. While being able to 
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decrease the flow rate made to breathe out from a compressor, this securing the flow rate which 
flows an impeller 12, the throat section 14 of a diffuser 13 is a big factor which determines the 
flow rate limitation of a centrifugal compressor, and can improve the surging produced with a 
diffuser 13, and the flow rate limitation of a choke by bleeding from this part. 
[0032] What is necessary is it to be effective that the improvement effect of flow characteristics 
forms in the most remarkable part as for the bypass hole 1 5 formed for an improvement of such 
flow characteristics, for example, to choose any one place based on an experimental result etc. 
among three places, three bypass holes 15-1 of the throat section 14 of a diffuser 13, 15-2, and 
1 5-3, and just to make it form it, as shown in drawing 1 (b). 

[0033] Next, drayying _2 explains the case where much more flow characteristics are considered 
as improvement use with a centrifugal compressor with a diffuser. 

[0034] In this centrifugal compressor 10 with a diffuser. if two or more bypass holes 15 (the 
example of illustration five pieces) constitute the bypass hole 15 formed for an improvement of 
flow characteristics compared with the case where forming so that the mainstream from an 
impeller 12 may not be disturbed constitutes with one big hole desirably as shown in dra win g 2 , 
it can lessen mainstream turbulence and can make degradation the minimum. 
[0035] And what is necessary is to be referred to as set section 1 5a which forms a crevice in 
the compressor housing 1 1 used as the regions of back of the bypass hole 1 5, and opens each 
bypass hole 1 5 for free passage, and just to make it connect the end of the bypass passage 1 6 
to this set section 15a, in constituting the bypass hole 15 from plurality. 
[0036] Moreover, the other end of the bypass passage 16 which connected the end to set 
section 15a which opens the bypass hole 15 for free passage As it changes when open for free 
passage into the periphery section of the impeller 12 of a compressor, and compressor housing 
1 1 part which counters, as drawing 1 explained, and shown in drawing 2 You may make it connect 
with the upstream of the sink passage 20 to an impeller 12, and it can absorb also in this case, 
and can be made to bypass effectively with the inhalation negative pressure of passage 20. 
[0037] Furthermore, while flow characteristics, such as a surging critical discharge, change, the 
effectiveness of the whole centrifugal compressor also changes with the numbers and the gross 
areas of the bypass hole 1 5 in the case of constituting the bypass hole 1 5 from plurality in this 
way. 

[0038] Then, as a bypass hole 1 5. as shown in drawing 2 (b), every five holes [ a total of 20 ] per 
place were opened in the four throat sections 1 4 of circumferencial direction regular intervals, 
and it experimented in the performance characteristics changed and formed so that the gross 
area might become 15% and 30% to the width efface B of the throat section 14. Drawing 3 and 
.^EflMng 4 showed the result, an axis of ordinate is a pressure ratio in a mass fiow rate, drawing 3 
changes [ axis of abscissa ] the rotational frequency N of a compressor with 40% of a design 
rotational frequency, 50%, 70%. and 80%, and drawing 4 is an effectiveness ratio when an axis of 
abscissa sets to 100 the case where an axis of ordinate sets bleeding surface ratio to 0, by 
bleeding surface ratio (when steam extraction is not performed). 

[0039] Although it turns out that the surging critical discharge of a compressor can be made 
small by increasing bleeding area from drawing 3 so that clearly from these experiments, it turns 
out that the fall of the effectiveness ratio of a compressor is caused from dr awin g 4 by increase 
of bleeding surface ratio by one side. 

[0040] Therefore, in order to suppress decline in a compressor efficiency within 1%, it can stop 
within limits which can permit degradation, improving flow characteristics, such as a surging limit, 
by carrying out like this that what is necessary is just to make the gross area of the bypass hole 
1 5 20% or less to the width of face B of the throat section 1 4. 

[0041] Furthermore, to be shown in drawing 2 and drawing 4 . the bulb 18 and control device 19 
as a flow rate control means are infixed in the bypass passage 1 6 which opens the upstream of 
the sink passage 20 of the bypass hole 15 and an impeller 12, or the entry section 17 of the 
periphery of an impeller 12 for free passage, and the flow rate bled from the bypass hole 15 is 
controlled by this invention by opening adjustment of the bulb 18 by the control device 19. 
[0042] It becomes possible to operate by this, without starting a surging etc. also at the time of 
starting of a gas turbine by opening the bulb 18 by the low-speed side, when a bleeding flow rate 
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can be changed, for example, the engine speed of a centrifugal compressor is changed, even if 
bleeding area is fixed, and operating, and making it close by the high-speed side with the 
magnitude of the bypass hole 1 5. 

[0043] Moreover, as the gross area of the bypass hole 15 of the throat section 14 of a diffliser 
1 3 is absorbed, it considers as half [ of the cross section of passage 20 or the bypass passage 
1 6 of the entry section 1 7 of an impeller 1 2 ] and the area ratio of orifice is set to one half by 
such surface ratio, while being made to perform steam extraction smoothly, effect on the 
mainstream by the bypass hole 1 5 is lessened. 

[0044] In addition, by rationalizing this area ratio of orifice, when the engine speed of a 
centrifugal compressor changes, a bleeding flow rate required to operate [ for a surging to arise, 
and ] so that there may be nothing can also be obtained. 

[0045] As mentioned above, according to these invention, the throat section 14 of the adjustable 
diffuser 1 3 of battledore and shuttlecock is a big factor which determines the flow rate limitation 
of a centrifugal compressor, and can improve the flow characteristics of the surging which bleeds 
from the bypass hole 15 formed in this part, and he is trying to return to the low pressure 
sections, such as the entry section 17 of an impeller 12. and is produced with a diffuser, or a 
choke. 

[0046] Moreover, the flow of the entry section 17 of an impeller 12 can be changed by the flow 
bled from the diffuser 13 by which the pressure up was carried out by the impeller 12, flow 
characteristics are improved by this, and improvement in a surging limit etc. is performed. 
[0047] Furthermore, structure is [ that what is necessary is just to form the bypass hole 1 5 and 
the bypass passage 1 6, without changing a configuration, attachment structure, etc. of a vane of 
a diffuser at all ] also easy. 

[0048] In addition, although the gestalt of the above-mentioned operation explained the case of 
the centrifugal compressor equipped with the battledore-and-shuttlecock adjustable diffuser as 
a centrifugal compressor with a diffuser to the example, it is applicable similarly [ the case of a 
diffuser with a stationary vane, or in the case of a vaneless diffuser ], and exfoliation of the 
boundary layer of flow can be prevented, surging generating can be controlled, and expansion of 
a stable actuation region can be aimed at. 

[0049] Moreover, it forms in the part which not only the throat section of a diffuser but local 
flow separation produces, and this invention can be applied to control of exfoliation, or the 
formation location of a bypass hole can also apply to a vaneless diffuser etc. (diaphragm 
configuration etc.). 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Klrawklg-ll It is the front view with which the gestalt of 1 operation of the centrifugal 

compressor with a diffuser of this invention was started, (a) extracted the sectional view of the 

principal part and (b) extracted the battledore-and-shuttlecock diffuser part. 

[Drawing 2] It is the front view with which the gestalt of other 1 operations of the centrifugal 

compressor with a diffuser of this invention was started, (a) extracted the sectional view of the 

principal part and (b) extracted the battledore-and-shuttlecock diffuser part. 

[Drawing 3] It is the graph which the rotational frequency N of a compressor is changed and 

shows the relation of the mass flow rate and pressure ratio concerning the gestalt of 1 operation 

of the centrifugal compressor with a diffuser of this invention. 

[Drawing 4] It is the graph which shows the relation between the bleeding surface ratio 
concerning the gestalt of 1 operation of the centrifugal compressor with a diffuser of this 
invention, and an effectiveness ratio. 

[Dr awin g 5] It is the sectional view of the principal part of the centrifugal compressor with a 

diffuser of this invention which starts the gestalt of other operations further. 

[Drawing 6] It is the fragmentary sectional view and partial front view of attachment structure 

equipped with the conventional vaned diffuser of a centrifugal compressor. 

[Description of Notations] 

10 Centrifugal Compressor with Diffuser 

1 1 Compressor Housing 

12 Impeller 

13 Battledore-and-Shuttlecock Adjustable Diffuser 
1 3a Vane (wing) 

14 Throat Section 

15 Bypass Hole 
15a Set section 

1 6 Bypass Passage 

1 7 Entry Section 

18 Bulb 

1 9 Control Unit 

20 Sink Passage 

B Width of face of the throat section 
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